Insights into the molecular basis of thermal stability from the analysis of ion-pair networks in the glutamate dehydrogenase family.
The recent structure determination of glutamate dehydrogenase from the hyperthermophile Pyrococcus furiosus and the comparison of this structure with its counterparts from the mesophiles Clostridium symbiosum and Escherichia coli has highlighted the formation of extended networks of ion-pairs as a possible explanation for the superior thermal stability of the hyperthermostable enzyme. In the light of this, we have carried out a homology-based modelling study using sequences of a range of glutamate dehydrogenases drawn from species which span a wide spectrum of optimal growth temperatures. We have attempted to analyse the extent of the formation of ion-pair networks in these different enzymes and tried to correlate this with the observed thermal stability. The results of this analysis indicate that the ion-pair networks become more fragmented as the temperature stability of the enzyme decreases and are consistent with a role for the involvement of such networks in the adaptation of enzymes to extreme temperatures.